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Background

Goal of the study

Develop radiation hard Si detector
that can utilize mixed irradiation in ILC:

gamma + electrons + neutrons

Task = compensation of donor-type and acceptor-type defects

The task of mixed 1rradiation is also important for LHC
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Experimental

Samples:

p"-n-n* Si detectors processed in BNL
n-type MCZ S1, p~ 1 k, d =390 um
Characterization (all done at BNL):
v I-V, C-V

¥ TCT with red laser

v [-DLTS with infrared laser filling
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Irradiation and annealing

Neutrons: Research Reactor in Sandia National Lab, 0.8-1 MeV,
Hardness Factor is 1.3),
F, up to 3x10" n_ /em?
Gamma: BNL’s ®°Co Radiation facility (1.25 MeV),
to a total dose of 500 Mrad

e RTA +y on two det. RTA

T S
22 days 5.5 month 12 month
Sample # 1480-13 | 1480-5 | 1480-14 | 1480-16
Istirradiation, | 1.5x10!'4 | 1.5x10% | 3x10!4 | 3x10!4
n_/cm?
2nd jrradiation, |0 500 0 500
gamma (Mrad)
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I-V characteristics: influence of gamma
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#1480-5: I-V did not change during gamma irradiation
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Current pulse response Neutrons only
#1480-13, F, = 1.5x10' cm™2

RTA 22 days (1" intervalend)
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Current pulse response: impact of gamma

#1480-5, 1.5x10'* n/cm? + 500 Mrad (lower F)

Just after neutrons (1% int., end)
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Pulse shapes and V, are similar
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DP pulse shape arises at lower V
in detector irradiated by gamma
and is more pronounced
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Evolution of Veyand N..vs. RTA
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I-DLTS spectra

1480-13, only neutrons KA SUS IO 1480-5, neutrons + gamma
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Conclusions

In mixed 1rradiation neutrons + gamma:
« Complete suppression of reverse annealing occurs only
during gamma irradiation, and disappears when gamma

stops, and reverse anneal resumes with similar rate

2. Suppression 1s independent on applied F |

3. Interaction of different defects?

4. DP/DJ eftects are observed also for mixed irradiation
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